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HYDROPHOBiC CROSSUNKING AGENT FOR PREPARING OROSSUNKED 
IIOLOGICAL MATERIAL COMPOSITION v^nuoouwivtu 

)7)Abstract: 

ROBLEM TO BE SOLVED: To obtain an injectable or transplantable crosslinked biological 
latenal composition for therapeutic use by covalently bonding a hydrophobic polymer 
ontaining succinimidyl groups to biological material. 

OLUTION: One tenth (0.1) to 2wt.%. hydrophobic polymer containing at least two succinimidyl 
•oups and selected from among disuccinimidyl suberate. bis(sulfosuccinimidyl) suberate 
thiobis(sulfosuccinimidyl) propionate. bis(2 succinimidoxycarbonyloxy)ethyl sulfone. 3.3dithiobis 
ulfosuccinimidyl propionate) and analogues and derivatives thereof is covalently bonded to at 
ast biological material selected from among (non)fibrous collagen, gelatin and 
ucosanogiycans. 
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^ux-^u— h, t:x(x;u3fr^i7->i/-f 5i;i^);^'<u— 
;U7^>, 3.3'-e/^:i-t:X(X>l/7hX<7e/>-f 5S^;U3fP 

<7 ^ 1/ S?:*- <fc t;^^-y-?* > ^ «: « » 

ifei>. iff3it]g8lc§Blca>^^ft:o 

JMb 3 ^ -y > <fe u: > 5^ -(Hb 3 ^ — y > t> *^ 
&S«$*t-5, •(b^Mi::R»«:4b$*tfc3^— yvrfc 

1 2 ] mvL±.mmtf: t t^u p a > 

3-9-5/ ^f'J*>T'fe^. ifl*«7ICffiKa)®^ 

ff. 

ja±a>'y'j3-9-5/-y'j*i/«titwe^LrL^*, M 

^«7l=|Sil(0^^i|:. 



>-'<— xo h'J*;i'7t?>^. i?(h'j>^p— ;u7fp/^ 

e^-rSfi5l=. 2®. 3fi$fctt4«ia)X^->W5i; 

-'U»^#*-r^cfe5i3<b^fi<iicSI«tt:<b**trt^*. a 

[»*«2 0] fllE^itl^sMA*. 3^-' tr>-eife*, 
ni««1 9l=8Be(D«^i4:o 

[SI3US2 1 3 friB3 7-y>A<, aHitt3 9-y> 

;Mb3 5— -yvfccfeu:^ 5^;Mb3 ^-y vA^t-Jif -SSf*^ 

m^^2 2fcSB«(D^d^. 

[»*3S2 4] «!llB^ff4^!l«*<, \zT)VU>m. 3> 
KP-f -f^i/SSMA. 3> KP-f ^>B5KC, 

[»*^2 63 fIIBK*14S^«:A<, 2a*fctt-t*t 

ia±a>^f«j3-9-5y^^'j*>«t#^««#LrL%s, R 

1 9 icismoig^it:. 
Cs»*« 2 7 ] Ui^^^mmniiif-ma^ 



(3) ^ !^Ba2P9-2 49 7 5 1 



mutrs 3 o (cisieoilfi^^s. 

K 'J ±JU7^>m, v( h 'J > 5^D— ;U3f p/< 

[|R^«3 3] glMi$;^1tSi«l#J]!l<, 2e. 3@$fr 

[M^]S3 5] i}irie^ma>i(i7Ki££d<*3!i<. -gDgetiic 

[t«3t«3 7] miB^-ggfeMI-Stt^b^FttfcTK'Jx^^ 
U =j-;i.*<. ^t«eWl=jS14<b$*tfc7H'J X5^ u 

«»A^c,s«**t-5» ai*gi2 7iciB«<7)ia^^. 

ti^^ 3 8 lCStt(7)Mj$!|^o 
Vtb^s St^lS39l=IBeo>»^«lo 

<b^Wlci|3ii*<b3Ftifc3'5-y>-Cft 
*^^'Ja-y5>'-:fU*>-e«)«>, »Jl5a3 8l=IB«(0ia 



3 8 {zmm<omjs.^o 

[»^«4 6] 1 Sfcl* 1 5 l=|Bm<D^#i** 

^> h„ 
[0001] 

li. vX'j7->:^w' si?;ux'<u— h. t?x(x;U7t^x<7 
5 X'^ U— h*fcl*i?^;J- ex (X^7 

[0 0 0 2] 

©fttif ] 1 992* 1 1 ^ 1 0 B icRhee t>lcf|ff$*».fc* 

■iti^ms. 162. 43o#i*, 1^ caaxA^Bf* ur 

r ^ o 1 994* 7^120 icRhee f, icfgfr $ *tfc*ffl1#lt 
m5.328.955^(C<Dl#!lFt,, 1^ t»«AA<Rlf«LTL^ 
«'*roStt^b}e^<©7K'Jx^u>yua— ^bjj 

!K5SM*J J: l/:<b!?:fi<)1t14$«-r -6 3 7 

v$.ain^»^±m.-t^a>\z.m.mmmtitbi>o 1994* 

28 B IcRhee t. (-5§1t $ *ltc*S#i*m5. 324. 775^ ( C a> 

[0 0 0 3] 1993*11^ 3 Biwailii*+Lfc*S!t#l^ajJii 

»08/146.843^(C<DHllSltt. PCailtAA<3r^Lrte 
S#«:|ci%:&^# Ltzm^(n<f 'J a -y- 5 y ^ 'J * 
>i:t«6LTt^-5)^IB*Lrt^So 1993*11^ 3 H 

(cajm * *tfc*s!^rpaiiimo8/i47. 227# ( cfljajBi 
I*. pi:aasAA<Bf*LTifcy. ^ipaiiiii^fci*. 

^{*|ctt:&^^Lf=<b!^|g1±3 7-'tr>(«9je«. X^7 
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[0 0 0 4] «*14SiffiiW(«X.tfs i?X^7*»-('5i; 

u— h. t*;^ (x^U7n;?><7 v^-r 5 u— 

1992*(»Pierce(o-y^7:7;j— h\ '{ 'J y H)<D 
[0 0 0 6] 

umssiin ^mm-t * c t »c fc « , 

[0 0 0 7] 

[0008] fl^g>Sg 

[0 0 0 9] :^nmit. &7kftm-^mz^mm-^i.tz± 

I*, ^«:!teiaiciS^-r'5SiIlcli2il*fcl*-€-*tJil±a)X 



[OO 1 O] *f§?HI*, ia7Ktta^{*lc#t*^^Lfr^ 
[0011] 1 HJt^^lcfct^T. ^ia^*ttS^«: 

•> >-f 5 e^^u) x.'< u— h . t*x (X ^7 >-f 5 

;u:^Pt°;i-4'— h). t*X(2-X'57v>>f 5 K:t**>*iU 
7|«- v) X5^;ux;u;t^>. 3, 3' fx (XJU 

[OO 1 2] ^fe(7>|ISE®^lCfcL^r. «9IBi»7K14a^f* 
I*. 2m^tzlt'irJtl)H±. »*L<li, 2®. 3ffl*fc 

I* 4 e<Dx ^ ^-r 5 ^ ^«-r * 3 ic<b^M(= 

aTKita^i*!*. TK'j^-c^y. ccdtK'jki*, 
<tt. h'j^^p— ^i/^o/O-K— xa)h'j*;i/7t5> 

[0 0 13] fl6<z)iisi@«(c33LNr. Bfrie^ttiasi*. 
[0 0 14] * f,lc•te<o||^6®«lcJ3L^r. mi5*«:1«) 

Ml*. tT^UPVK, 3>KP'('^>fiSKA. 3>KP 

'f^^eSMC. -T^U-y^r^lSK, y^^ii/SSK. h 
[001 5] $f,lZft6(DSIJfit8»l=j3t^T. Hr8Bas*14 

[0 016] ii^izmomi&Wimiztsi^x, 
S^W*, 2a*fci*-t*via±a)^fU3-9-5y 

[0 0 17] *fll8l4*fc, R*tt«$<*l=*«e^L 
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[0 0 18] 1 II^ES«(=*5L^r. miBaTkttS^f* 

I*. '-K'j^T-fey, zon-^'jmt. itf^L<it. h'jjt 

=f-a—)i,zfa/i:y-^—7,<D h ') *;u7t?>K, i>( h 'J > 

[00 1 9] * "bizfficDllJSSlflKcfct^r. ffis^f*;^ 
ai*. 3^— v>» -e?^^. <f*j3-*)-zy<fii3iyti 

[0 0 2 0] ^FC)lc•lte<©ll^6Sg«llcfcL^T. nUa&^W^ 
'T^^fiSEKc. "rJU-^^^mM. *T^^lymM. h 

•So 

[002 1] t^ii>tzma)mmmmiztsi^x. miE^TKtt 

[0 0 2 2] *^>lc^fecDll^6®»lct^t^r, s(hej**14 
M^i*!*. 2«*fci*^-*ija±a>yja-y-5y 

[0 0 2 3] ;$:|ei|»i*$f=. ^»4»a, i9i;K1$l|g«lfflfe^ 

[0 0 2 4] 1 ll$&sg»(c^L^T. m^m^it^ism 

I*, 2il^frl*-e4xJa±. ilf^L<itzm. 3@^frl* 
4<iCDX^-»-f 5i?JUS^$:&L, »^ L < tt. CCD 

(X^UTlxX^i/^-f 5 v;i.)X'<U— -:^^:l-ex(X 

K>f^->*;i/7K— ;U:t+e^)x5';i/X;U7h>, 3. 3'-v^ 
:tex(x;U7^x-i7'»i' 5i/;ur''oe;i-*— h), tJ* 

[0 0 2 5] te(Dll^6S»lctJl^r, ^trffisSTKttSsiiS'J 
I*. 2e^fci*-?-*tKi±<ox'j7 viz-f 5 i/;u»s#^-r 

So »^Ll^llSSS«lcfct>T. |irtB»*itS^i*:l*, 
jK'JKrfey. ctD^'JKi*. h'J^^D— ;i':^'a/<> 
-'<— xa> h«j*;u7t5>K. i?(h'j>^p— iu^o/^ 

> J: 0:^4PH^^* > c;;j- ^^^j^n f, ftp 



[0 0 2 6] ^te^oillS®«lc^J^.^r, mrlBi^ttSgSSiI 

^f' j3— ;i/-c?fcS, »*L<i*, crol-tlMicsiS^b* 
:imS6MI-j514<b$*tfc7KUx^U>/f ij 

■So 

[0 0 2 7] ^F^lC'f&<7)||JSSI«(=S3t^r, miB±(*!fe 
-■^r^^fclil^SJ^ttta ^->f>T'fe y »^ L < I* 

j:ixy^;Mb37— '^7'>A^&^c«»A^e,as?$^^5. <b 
[0 0 2 8] $f>lc•fte<Dll^£Sl^ilc^^L^T, tJIE^i*!^ 
-f5=^>»KC, 7^;U-7^«>flSK, -^r^^OISSK, -^r^h 

So 

[00 2 9] $/E>lcflj!(OSg]i&Sg^lc;^lNT, frSB^»«!l 

[0 0 3 0] te>izm<omm^miziii^x. fisa^ft^i^ 
ai*, 2«*fctt-€-*LJsi±©^^y 3-9-5y yy *>aa> 

s^i^^^^-rso 

[003 1] *f||BI**fc. itrlBie^«:*fci*«frSBlfifiE 
[0 0 3 2] 3t:feeB<DiafiEiai*, JiiBfncBB^^SF+Lfca* 
it^x. ^!l^^A^o^«8■B■4b^<<D#a^^■rSo 

mU^mt. ^^■<SA<JlL^Ci:T'36y, ^-(D^S. J:yiS 

[O O 3 3] 
[%^a}|gt&(7>]^S|] 

EM 

m Taj . fanj is^lf fthej I*, itMlcr<ftlcBB^A"> 
Lr^<o Mxlf. r@$ft:(a conjugate) J t<D^m 

tt, 1 a*fci4^-*T.ei±a>«^«:»^*#*. rags (a 

n article)j ^HSl-SfiKT) 1 a^fcli^- 

^tKliOTM'SS^' -f ^<D9ga$#^, -tux ra^-y 
Xthecollagen)j ^(DS^r*. S^S^'T :^a[>IBft<0 

[0 0 3 4] ;«:ieffla>SSeic1$lcSS'&:1$£(0$n^e 




[0 0 3 5] ZCT'filffl-r^ r^«:!|*iaj i:<7)ffl|§l4. 
[0 0 3 6] CCT?figffl-r^ Rbi^MlClS^Lfcj fcj: 

[0 0 3 7] Hb^MJEcSifigiMj tl*, 

•6. 

[0 0 3 81 ccT-fiiffl-r-s r3 5— >r>j toimm 

[0 0 3 9] r^^— -tr^SSj^J tCDffl^li, 7K14S 

i* («>j^(S, 'J >^iS«^s:ftig7K (PBS) mm) 

[0O4 0] r3 5->r>-^BE«^{*j i:<7)ffl!gtt, 

■So rpE6-3 5— y>j tt. 3^— -yi/^j-^ 

A<7K 'J U U 3-;i, (PEG) Lfc* 

[ o o 4 1 ] r-tfiia*)jc5Stt<b$*tfcj t ©fflffii*. 

±i*ii^14«)m^«:»T(«iljLli. 3 5-y>*fctti; 
T-fe 5^;Hbyj 3 -9- 5 y -jf' J * » ±<^m— »T 5 y « 

^'f-±a}-gfigdt,rcj§i£^bLf=«S». ±{«:ii^1£a>s^ 

[0042] r^JSLfcj tOffliili. iK^LTl^Jtft^ 

[0 0 4 3] r««tt3^-/f>j ttDfflffil*. -ta)tt> 
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[0 0 4 4] rttEMicStt^bLfcj troffliStt. 

[0 0 4 51 dd-cffiffl-rs r>r>-y--<^ij toffl^ 
[0 0 4 6] r-<>-y--<^j.-efl!)gg«j 

[0 0 4 7] cc-efigffl-r^ r^^^^Mj trofflsil*. ^ 

PEG 20Q0(DRn\t. mTLit, 1500~2500<OSfieH 

o>^^^^affiHli. ij;'>a< tt.^^)8ooA^e,^s^^2o.ooo^■ca) 
[0 0 4 8] r^-gfgMicjgit^b^+tfcj tofflsi*. 

'S2<l*f=l4-5-*tKl±(D'g#B»(C*ll*, -tCDS^^ai 

ecS. ^"g^WlcStt^bStifc^JiEWiS^liS^f^ro 
z:t«Efi<jici5tt<b**ifca^«:. raWtfeW 

[0 0 4 9] r|^S?^3 5— y>j troffl^i*. •(bg&M 
'^^sss^J$fflt^T3&^>A^ l:«)Sg^i^♦^,Tt^>s:t^3 ^— y 

ca)*53B:i^ag«3 9-y>i=i*. 
tt3 7-y >t> J:i;*«tttt3 ^-yxDsg^jA^fSff c, 

[0 0 5 0] r|^««l«3 7-'ir*>J ttt. -t-0!)4'-c. 

=m ^-a-A/ttro^TA^ae JS:»«i*»«-r -5 <fe 5 ici43i 

3 5-'y>*#«-r*«««J«*, 3t%aWlc2eB-Cfc*. 



m 



[005 1] r^fiEo>i^its#«:j r^fiis^ 
U^^f'jzi— ;KPEG). ;K'J:t+i>x5^H/. ^KUp*^ 

[0 0 5 2] cc-effiffl-r-s rsaeiig^j t<Dmmit. 

t h<][>i4:n<DI|l«)(/d:|§»$f=»St^ll§«ia>^l«$iB$S 
[0 0 5 3] ±-esaLfct<DJ<i*1-, c:c-cfilffl-r-5ife 

[0 0 5 4] :<e%gBg?»^ Lt^lli£^tilg?P^iaB/j:iStll 

[0 0 5 5] g^Ll^^i»i|aM 

fflt^re#T'# i)m-»T s / s (-NH2) ^ wr s 

[0 0 5 6] *l§e8*IIJfi-r«ISICl*. ff«<D 
$*t^i)o ■S'-f:^!. lU Ilk IV^yi:l*-5-*vf>a)|§* 

»$fflt^-5i T'T-P'^r^f^Ka^— 
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[0 0 5 7] :*:^?HT'fieffl-r4a^-y>I*. 

*LL^» X^;i'=.^Hb3 7— y^teJrl^^^^Mta^- 
y>l^. 3$. ;K1£SS^4>l=T. 1^20 ing/ml^:|!^120 
mg/ml(DFBl<DSJS, » * L < I*, $530 mg/ml i:$t|80 mg/m 

y>aiftro»lt«a5-y>l*. Zyderm(SSiHg) I 3 
^— yX35 mg/inl)fcJ:i;Zyderni 113^—^1/(65 mg/ 
mDiOSS'C* Collagen Corporation;b^&it)IE$ttTt^ 

[0 0 5 8] ^«Sttffi©3^-y>tt. *IIIH(0»*i4 

[0 0 5 9] *St!t(intact)3=7— tr>l*»^LL^t,0) 

[0 0 6 0] :*:«?H-efigffl-r-5yj 3-9-5 yyj*>|c 
(*. izTJl^a^M. 3> KP-f f^>e5^A. 3>KP-f 

i^o yj3-y-5y yy*>i*. :$immizy5mz^^x. 

«»-«75>'»*W-rSJ:5lc. -«IC. Willi, ist 
r-b^;Mb^fci*»iS5K{bic<fc y , Stt L JSit+iiS^c e> 
'tel^. BttT-fe^yMb33J:i;/*fcl*Bifi5K<blcJ:*yj 

3-y-5y^^y*>fl)<b^6«)!a:^lt^^i*, 1993*11^3 

BI=tlj|fi$4lf=fibS>t)(D3KS1#i<|'tliRS08/146. 843# 

(Zaytamit. *Sii:lli:3iaAA<^^LTLNS)ICIBa 

iF*tTLN.5„ — fiftic. •y'j3-y-5>'^f'j*:^i*, ■t;iic 
7KK<b:M-y'!7A)$SJin-r*CtlcJ: 
y, BttT-tr^^Mb. Bi«5^<b*fcl4-€-«>B5*a>jttajSj««: 
BJi7ii^;Mb*JJ:0:/$fcl*B5ifi5^<b-r-i.c 

ticj:y. ii<7>yj3-y-5y ^^'j*>±icT. *«e8a) 
[006 1] m^a>cf')3V-zyifji3>m<f>m^^. 
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[0 0 6 2] fill^JjE^^. t h*fcl*i&!^(DSigJ«:<D 

[oo 6 3] mTKH-^mmaym^ 

fc*lfrftt<. 2e*fcl*-5-#Vtel±<DX-^i/>'f 5S?;us 

rx^-v^-f £i?^u»j tomtit. xju*x^'>>'f 



[0 0 6 43 *S6?aT?ffiffl-rSia7KttS^»:l4. L 
2<l*fctt-f-tlUl±«>X^?S/lx-f 5i?yUS. 

(-NH2) . 3 >te J:i; 

a >«r <0 ' J 3 -9- 5 y y J * > 33 J: 1/ y U a -y- S y J * 

[0 0 6 51 KI-2<l^fcl*-£-*HsA±<Z)SfE;tiX<7i/> 

V-f 5i;;UX'<U— h(DSS). fX(XJU;nx<7i^>'f 5 
v;u) u— h (Bs3) , ex (X -J; V 5 vJU 

■:fa h) (DPS) . ex (2-X^7 v^-f 5 K:i-^v 

* jU;tf=^;U:i-+*» x^^UX;i/*>(BSOCOES) 33*1^3. 3' 
-v?^:j-ex (X;U;^X<7 vlx-r 5 vJ;b:^P e^i"^— h) 
(DTSSP) . 33 J: l/^-tl (DT "J- □ -9^*$ J: Umm^t^mf 

■ftl. Pierce(D«>^7:7;t— K. -< 'J y -f D^f 
#^21555, 21579. 22585. 2155433J:0:21577t?A#-e 

3 ^7 -y > t * # * C t IC J: y » S -»W<i: 

sit^fiRta*. ^-tt-e+i, eiTOTsti ~5ic*-r. 

[O O 6 6] 

[<bi3 

(DSS) 



N<D-COCH2-CH2-CH2-CH2-CH2-CH2-CC>-0-I 



3?-{rV -NH2 




3?-5rx -NH2 



a^-lTi/ -HN-CO-CH2-CH2-CH2-CH2-CH2-CH2-CO-NH- aj-I^V 



[00 6 7J 



[^b2] 



(9) 
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j^N-CMX5-CH2-CH2-S-S-CH2-<5H2-CO-0-N ^ 



3?-yv -NH2 



af-SrV -NH2 



[0 0 6 8] 



[0069] 



a-,HrV .HN-CO-CH2^H2-S-S-CH2-CH2-CO-NH-37-yV' 

vrX<J»*>ifi^>^1ty»') XA-ir-l- (BS3) 
NaOaS i--^ ^-.SOgNa 

1 ^ N-0-C0-CH2-CH2-CH2-CH2-CH2-CH2-C00-N rj 



-HN-CO-CH2-CH2-CH2-CH2-CH2-CH2-CO-NH-3f-!rv 

^" 3 

[<b4l 

(2- xyvvf 5K*:rv*ii*»iwrirj^) ^tii';(iwf<^ (bscx5oes) 



NO-CO-0-CH2-CH2-SO2-CH2-CH2-0-COO-N 



-NH2 



o 



3?-yv -NH2 



[007 o) 



3y-»r-> .HN-CCK)-CH2-CH2-S02-CH2-CH2-0-CO-NH-3f-yV 

^ 4 



# 



(10) 
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3^'-V'f*trX(^iwr-;c7i,v>f.»v'i»'rpt!5r4-»- ) (DTSSP) 

NaOgS ,— f SOoNa 
NO-CO-CH2-CH2-S-S-CH2-CH2-CO-O-N 



s^-rV -NH2 



39'rV-NH2 



s^'r> .HN-CO-CH2-CH2-S-S-CH2-CH2-CO-NH- 3>-5rV 



[007 1] h?>m(r>m-^^(m7Hi. tKuk)!*. 2hi 

7t?r/S. 's::f^>i?:j-:^K, ;*-^ai>v^>K(X'<'j 
>») » fc^ >5?:i->»(-y-:?'»K(thaps 
io acid))A<^lf t,tLSA^ ClixiiCcKS^;^^^ l^, C 
His<D7H*)M(D^<iii^ DuPont Chemical (kwipany]!)^ 8 

[0072J -flftM'&^^lcttoT. N,N - 



[0073] ^fflfiT^ua— ;KC«jttf. h'J>5^a— 
::'n/<>fcj:t;i;( h ') jt^a—)i,fa/<:^))it^ kj& 

[0 0 7 4] h'J jt'^n—ji^zfn/Ott. ULTO&ltA 
t^•^?. DCC(DS?ET-pa>NHSi:a>SlElcJ:y. 

f*<b**tT. =t«6i4a)m«isij(-r<tt>*>. m^(f>±» 
*-r^^b^^)$±fiR-rSo 

[0 0 7 5] 

nb6] 



(11) ^ ^H^pg-a 4 9 7 5 1 



CH2OH 
I 

H0-C;H2-C-CH2CH3 

I 

CH20H 



o 

II 

Br-CH2CH2-C-0-CH2CH3. H+ 



CH2-O-CH2CH2-COOH 
HOOC-CH2CH2-OCH2-C-CH2CH3 

CH2-OCH2CH2-COOH 



NHS 

occ 



CH2-0<5H2CH2O0-N 
O-C-CH2CH2-O-CH2-C-CH2CH3 

CHaO-CH2CH2-CO-N ; 



y5t ^ A 1 



JtiC2lcgi-r<fe5lc, 5^ K^*vU7K>KJ^lcfi|3li*<b* [0077] 



(12) 
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HOCH2 
I 



CH2OH 



CH3CH2-C-CH2-0-CH2-i-CH2CH3 



I 

HOCH2 



H2NCH2 



H2OH 



7^7 



CH3CHL 



CH2NH2 

l24>CH2-0-CH2-C-CH2CH3 



I2NH2 



DCC 



HOOC-CH2CH2-OQHNCH2 T CH2NHOOCH2CH2-CCX)H 
CH3CH2-C<?H2-aOH2-C-CH2CH3 



HOOC-CH2' 



iCH2-ol>HNi 



CH2 



!HGOCH2GH2<XX)H 



NHS 
DCC 



N-OC-CH2CH2<X)HNCH2 CH2NHOOCH2CH2«)4M ^ 

T I I r 

CH3CH2-C-CH2-CW}H2-C-CH2CH3 



P^N-OC-CH2CH2-OCHr 



I 



;h2 CH2NHCOCH2CH2-00N: 



[0 0 7 8] ^OtK'JK^,, ^^t^^^V. h'J>^a— 
3^P/0-K— X(D h 'J *JU7|5>»teJ:t/5?( h 'J y 

<b*a<H=BiaH*:<b$*t^«. (HOO 

C- (CH2) 5-COOH) . yt<?^:^i^:tlyM (HOOC- (CH2) 6-COO 
H) , fc J: t/'s^^-y-T** >i>>f:ym (HOOC- (CH2) 1 4-(X)0H) 

to 07 9] x^U>i?r5>(H2N-CH2CH2-NH2). "T" h 
^>^L/>i?T5> (H2N- (CH2) 4-NH2) , > ^ U > 

i?T 5 X* «J » (H2ll-((»l2) 5-NH2) . 'N^r-y-y ^ U 
>S?T5>(H2N-((»l2)6-NH2), ex(2-t Ko:^>>x^ 
;U) T 5 > (HN- (CH2(»l20H) 2) , t'X (2-T S y jU) T 
5 > (HN- (CH2CH2NH2) 2) . te J: h y X (2-T 5^X5^ 
;i')T5>ah((ai2CH2NH2)3)a>J:5!&JKUT5>l4, tK 

*;ua(DN-t KP+S/X-^i^V'f 5 K<i:StE*-&-5c:i: 

^■r'5J:5lcSliSi*<b$*t#S, Cttf>a);K 'JTS 
^<I4« DuPont Chemical Company^i^^itilE^tLTl^ 



[0 0 8O] *l6?8-C<Daffilc»*Lt^ai*ttM^«: 

[008 1] a7Kttsg<8a ^ffl L^fcsg«^i»^aa«^1ft 



S ^ #^-r ^ «*: 5 (c<b!^6tilcS^{*^b $ tir t 
^Hl*, 2<i*fcl*-?-;Klil±a);^^7i'>-f 5i?JUS(C 

3lcg|«it:^bS*lTt^*iK*ttS^i*i:;m^**i,So C 




-e, c<7>a?«isiji*. figfflro-rcstiic. zof^t^tm^r 
[0 0 8 2] :iH^a>±w^nisjiUU:*.i^mmnm 

[0 0 8 3] *5ii8$i^«s-r*ii5(~ffiffl-r-si»*i±ssm 

C <D J: 5 /d:S$ #^-r ^ J: 3 l=•^b^WlcS|^g^*:^b $ :h.-C 

-flaic, stMcl4s^EL^PL^, iissia^ji*. m^<o±pfi 

[0 0 8 5] »JO):^a-CI*. C<Z)^«:^SI*, CI 
[0 0 8 6] CC-CfiEffl-rS r«;!Ktta^tt:j tOfflli 




^mW- 9-249751 



So 

[0 0 8 7] ccr-ffiffl-r-S riK7kttfi^«:j tCDfflS 

'<r©Stt<bJKSSa>^'jx^u>-^ij3— ;ni, iftg^i^; 
«5. 328. 955^(Z (D^mit. *Bii:l^ i:^aA*<Rlf* U 

^ffai8Sm08/344.040-^(za>ailiil*> ^SStUES^IC 
[O O 8 8] *3E?lr*ffiffl-r-5^«0)«*ttM^tt:tt. 

»*L<i4, ^t^gwicstt^b^^xTisy, $e>ic»* 
L<i*. -■^«EWiw'stt<b$*trt>So nf^Li^-^mo 

'^-^^ 5 'J^)Vf)\,^ U- h (SG-PEG) . PE6;^<7 -»-f 5 
v;KSE-PEG: Ctt(4. *@!^ifm5. 328. 955#-CI4, * 
IC, rs-PEGj iiq^lSttXt^-S). PEGX^7>»-<5i?;u 
X ^7 r^r 5 K (SSA-PE6) , 33 J: lfl>E6X ^7 >-< 5 

7t?^.— h (SC-PEG) t?&S. SG-PE6©±«:^S (IJiJk. 
14. =1^— y» t<7>SfB«::J;y, xx^;n^^$#* 
•r***iS^Lfcite&«:A<f#t>*t. SE-PEG(n = 1 ~3) 
*fcl4SC-PEG(n = O)i:*{*«lHi:0!)SltJ=J:y, i- 
T--»ne^$^^-r-5JS^«:A<#P)*l,. -eLTSSA-PEG(n 
= 1 ~10)i:^tt:1^ai:(DSJClc<fcy. r5Ki!g^$# 

^ue^tt. XXT'iUte^ J: y =fc»I*»»?fcSlt 

as1S±tt:«8K«&J««!)Jti<»f>*t«-5. x-7^>HS^l4il<b 
* S«+-V>-r < , 2S«l'5 S?*;nc<i: y Sfe<bl=ttffi3S:«$A< 

[0089] ±ffi©Stt<bJettfl)7K'Jx^U'>^f ij^— 
;U<0§^<(4. Stt"CI4. ShearwaterPolymers(/\>rybf 
^KHuntsville). T7/<-7). Hi^XS^yMGn Zvt\>\i6{^f 

[0 0 9 0] ^fflfeJ:U:iS-^ 
:$:f6e8a)S?<g^«:iaHI§«^l4, a>*<7>E!^ffl^lcflEffl 
-r-S^JK-f h(C*ilcl4. S>!7C0AX»S, 33 

J:t/Jfll§^<i)^-j3<fet;/*fcl4X7'> hi: LTffltN^g 

■60 fiicfg'0:?7>h$ias^s-fift:^a£-ei4, ±gBo> 



(14) 




9—249751 



^(Dmizmaro commit, mi'^^^mmmis^ifis 

[o o 9 1 ] z(o±i^^n^mmmM-kmt^tzi m\ 
Titt. wth. mm. linfm^tzitmmizjzi}). 

[0 0 9 2] ca)^«:1«!)m/SHS«l;B^«3i*. 

iz. fincaur, 3®iE^ig>iit-r'5a£isgiJ<4(«>iK.is, 

WLmt*ltzm». *fcl*ffl!)»c«IALf#So 

fa.p^mmm^tzif^j&mi^m)x&^)mho crosgmu 
tzmt. »m\zmiJh,^t. taymx-miSTKnoL. t<D 

X. ^mLm. m^fzitm^<Dis^iSL'^tzitmwLmo)±» 

[0 0 9 3] mmnaymmmyLit. -t^f^i^tt-tois 
^^tzitnmizm^u^n^mm-ri^tziibizit. z<d 

m^lt. iz^£-y^li^-)^^(*:«jat;1^LrtJ: 
T±•T?iBi^Lfc:^j^i:|^^f<0:^^£^ffll^r, fSif&Ltz* 

[0 0 9 41 :^m^(j)mm±»m^mmmt^tz. 
9Hi^m^tzitmmtSi<r>m^<Dmz. i^msinusimt u 

^m±i-i>tzibiz. mLi^mmti<&zi>miz. lEs^spi^ 



y»^.o 

[0 0 9 5] ±«:S14*J(W^li. -y-'f h^-fl^Sfcl* 
fiK«B^)l*. *(=?B^-r«Ct(=J:y, *fcttaS«»J 

[O O 9 6] 

'SiB^fcjii/iBi^^v mmmizmm-r^tztbizm^Lx 
tzit-^*nzmi^o 

[009 7] gliSgJl 

«i»tt3^-y>(Zyderm(g^S^) I ; Col 

lagen (k)rporat ion (Palo Alto, CA) A''t>A¥^Lyi) i3<fe 

i;^ ^;Mb (l^««ltt) 3 ^-y >(2itj-e*jd:^- 1 ~ 3 

ticj:y. !SSLfc)^s •:;:^^7v>'f 5i?J^X'<u- 
^ (DSS) . ex (X;ix7hX^ S V)U)yt.'<ly— h (BS 
3). -*t«EWI=5§tt<bLfcSE-PE6(n = 2, «lhfl*3800), 
fc* t;-"^tlfi<Jl::S14<b Lf=SG-PEG 01*1*3800) *fflL^ 

[0 0 9 8] 1.0 cc<0Zyderin3^— yX35 ing/inl<03 

(ossissij<7> 3 1 a$TSBa)St?^^-r i ccji*t 

l§(0rtS^i^;1^-r-5^i:l=.*:y, «lt«3^-y> 
SiM^PSSLfz : 3 ing<ODSS: 3 ing(DBS3 ; 5 iiig(7>SE- 
PEG; ^fcl*5 mg<DSG-PE6<, 
[0 0 9 9] 1.0 cc(D^^^Mta 5—^X21 mg/ml© 
3 5-yi^afi)*#Wr«1 cc;-iMSa)l>J#1&t, fel 

T<DS««<D 5 ^0) 1 a*TiHa>fi-<?#*r * 1 oca 

StScortSl^iti^jg^-r-S Cilery, y^;Hb3^- 
y>Slffl$iiSLfr : 3 mgCDDSS ; 3 mg(7)BS3 ; 10 mg 




^18^9 — 2 4 9 7 5 1 



«)SE-PE6 : ^fclilO mgOSG-PEG. (O^-ti^'+l^. ^(DjiStSO)^^ >-:?-^'*^A^t.l^Ptii L 

[0 10 0] ±T(Dlg«»JI*ftJgJ&tt-efigfflLfr„ fc. W6.*lfc§!l*Sniastt^;U* . ^t^-p, 5 irail?©-? 

2{i<D;'ilfSP^-e$tl40~50Ilia)/<X$^fi|fflLr. C i£a>-S|J^fcl4ifeSPlc$toT. SilLfc : n^S^»S!&« 

*i.e.«>;:£St«rai=1*lMi&ji-rci:ICcfcy. S^Lfc, - Sil^(DSC). 1 mg/m\\'>JZfi^>m)&'P<Do!mft. te<fe 

16^rai'>+3.^— HLfco [0 10 2] 

[0 10 13 ±ffi<DJ:5lCiaiiLfcSi«zi^-'5r*>4«aa [Si] 



DSS-ZI 74.3 7 0 14 8 

DSS-MC 57.7 2 P N/A 

BS3-ZI 67.6 N/A N/A 

BS3-MC 58.6 / 64 N/A N/A 

SEPEG-ZI N/A 3 0 10 0 

SEPEG-MC N/A 16 Pfltfl - N/A 

SGPfiG-ZI 60.8 3 0 7 B 

SGPEG-MC N/A 16 B N/A 



21 = Zydenn®! ^^-yy . (35 nag/ml ) 

Dss = -y7^7>yi$i^ii-^/s^u-\r 

BS3 = fc.X;t-M^5t75'W$V5l^)?-A"l^--|- 

SEPEG = Ji'i|jg.«isfi4»-|MM= SE-PEG (n = 2. 3800 MW) 

SGPEG = * lrt»?l*>t+SMc?!H'* SG-PEG (3800 MW) 

N/A = 



[01 0 3] 3^ii*gs!ftaa!is(Dsc)i4. 3^-y>a) 

J:I/BS3(cJ:^}i^tt=j7->f>(0Sg*Sl*. ia*14Sg1S 
»JSG-PEQ*fflor»e,*ifcSB«i:. d^'S < i: tl^SJSlc 

[0 1 04] K'j:;^i'>5g5att'a>prj§ttf*. =&ai<g!fei« 

5S«-r S(CI4, SEPE6-ZI ^'VUas J:t;SGPEG-ZI 

m^i7 BTiO^iZ^mtL. Crocti*. DSSA^ SEPEG* 
f=liSGPE6©l^■r4^A^* U a»tt3 3—*f>lz^m 



L^TSS*lLfc^^>Mb3 5— y^ffi:^!!^!*, SEPEG^fc 
(*S6PEG(D(.v-r*tA^$fflt^TSS<gUfct,<DJ: y A^'JC 

[0 10 5] K^bSfe^bf*, ftSBSISlMOS nrnJlL^^X 

^7^. 3%ja^<b7Km7kJ§5Stt'r-i'>^a.-/< 
^ V > pt jtttoss* t i^iijc . Dss-z I ¥)i^^mm-t -5 1- 

I*. SEPE6-Ziy^K10Qra)33J:t;S6PEG-Ziy;K7 BM) 
^i&SiL. CO) Z tit, DSS*<, SEPEG^fcttSGPEG© 

fcS*ttSiis»iT?s?<§uf=t<7)j:yt,. hy:^i^>®a 
tt *j J: t/^^b^^bic«-r ssstticii Lr . y o>^ 

[o 1 06] ggtswa 

Zypla8t(e®fflS)3^-yX35 mg/mKDa^— -ir^a 



(16) ^ #ga¥9-249751 



Collagen Corporation (Palo Alto, CA) A^e.A#Lfc)te 
J:i;Zyderm(aSfeffi^) 3 ^-y><D;1^!fe|(70 : SOOS 

mg(»DSS, 3 mga)SE-PE6Sfcl*3 mg<OSG-PE6<OL^-r*l 
*^*#*■r4 1 ccaitSfOTWSifet ;1^-r4 C 1 1= J: 
ag^ta^—yvfiVi^ifel^gifclciSgJLfco Zyplast 

jk*^i:Lrffll>fco *24E<Oita)Sprague-Dawley 

4-005&:^^5^«>2<ia>*0.55 'J 'J h^U-Cfig-S-f 

10 1 07] iftiag^A : 
«f (4 1 Zyp last/Zyderma '^-y mfHO 
gpfi 2 DSS*fflt^T3S« LfcZyplast/Zyderma ^— y 



SG-PE6*fflL\TS|g«LfcZyplast/Zyderin: 



fiP(4 2 SE-PEG*ffll^TllS^i LfcZyplast/Zyderm3 ^y— 

[01 08] C4xC>©i|^S^. C<D=J^— y^fc^l/ag 
«ISiJ<D;1^»a>j3J:-€-5»raiJll>3lC, 27^— i;0!>;'£tttf [Oil 

[0 10 9] AmiiJ:XSBm<D^^-^*lii^bei£<DWi^ 



^mif. ^««7B1, 148 9. 28Bafc.fct;90BB<7) 

I*, =Fja«<D«n}gT*S3iLaij«(D}BS^SLfca)r=«L 

SM®A>€>ISy |iS{< (Dlzjg^S^f«l«eW<i:il*3H^-r-5/= 

[0 1 10] «!j^Lfc'r:>3f^> h^, ^eii^Mic^s 
jga)3O(0/^7>— 41— <D-€-*t-^*iicffiLr. oA^e>4 

tzztt:mr)o mmmnu^scof^m^. «2, 3*5 

J:l^4l=SqsL. WT-eSilH-rSo ¥t9^$*-V3rtlc 



1] 





yafl 


K sa 






z/z 


0. 2, 2. 1 

(1.25) 


2.0.0 

(0.67) 


0. 0, 0. 1 

(0.25) 


0, 0. 0. 0 
(0) 


Z/Z + DSS 


1, 2. 2. 3. 2 
(2.0) 


3. 3. 1 
(2.3) 


I. i. 1. I 

(1.0) 


0. 0. 0. 0 
(0) 


Z/Z-i-SO-PEG 


1. 1, 1 
(1.0) 


0. I. 3. 1 
(1.25) 


1. 0, 2. 1 
(1.0) 


0, 0. 0, 0 
(0) 


2/Z-fSE4'EG 


1. 1. I. 2 
(1.25) 


0. 1. 1. 1 
(0.75) 


1. 0. 2. 2 
(1.25) 


0. 0. 0. 0 
(0) 



DSS = 3.')C7yV^4yit'XA'V-l- 

BS3 = »S3K^«^^/^/5'W**'V) Pi^'i'-.i- 

SEPEG = vs'6fiB*<7i»4&t^««'<<K-T« SE-PEG(n=:2,3g00MW) 

SOPEG = :=.««ft*9i»iW«4o«ivT«SG-FEO(3800MW) 



(0 1 12] Dss^fflt^-csg^gLfc=l^-y>'^'>:^^ 

^afi£te<fcy tfilAMcSA^ofco 28Ba*T?lc. C(7)DSS 



SSIS'T > h'^OiSffift^^Sttg/ht >S y . 90B s 
*T?I=> #«EL3S:Lxttfil*-C«d>Lf=. 

[O 1 1 3] 

[ft3] 



(17) 
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I4BH 


28 B B 




z/z 


0. 0. 0. 
(0) 


0 


1. I. 1 
(1.0) 


1.0.0. I 
(0.5) 


0. 0. 1. I 
(0.5) 


Z/Z + DSS 


0. 0, 0, 
(0) 


0.0 


0, 0, 0 
(0) 


0. 0, 0. 0 
(0) 


0. 0. 0, 0 
(0) 


Z^ + SG-PEG 


0.0.0 
(0) 




1. 1. X. 1 
(1.0) 


1. 0, 2, 1 
(1.0) 


0, 1, 1, 1 
(0.75) 


Z/Z 4- SB-PEG 


0. 0. 0. 
(0) 


0 


1, I. 1.0 
(0.7S) 


1. 0, 2, 2 
(1.25) 


0. 0. 0. 1 
(0.25) 



[0 114] fife<7)5g^ILfcfcJ:I/I^Sifil<^>=l7-y>«i 



[0 115] 
[«4] 









29B§ 




UK. 


0. 1. 1. 2 
(1.0) 


1.0.0 
(0.33) 


0. 0, 1. 0 
(0.25) 


0, 0. 0, 0 
(0) 




1. 0. 2, 1, 2 
(1.2) 


1.0. 1 
(0.«7) 


0. 0. 1, 1 
(0.5) 


0. 0, 0. 0 
(0) 


Z/Z + SG-PEG 


0. 1. 1 
(0.67) 


1. I. 1. 1 
(1.0) 


1. 1, 1. 1 
(1.0) 


0. 0, 0. 0 
(0) 


z/z+SB-rao 


1.0,2. 1 
(1.25) 


0. 1. 1. 1 
(0.75) 


0. 1. 1. 1 
(0.75) 


0. 0. 0. 0 
(0) 



[0 1 16] mmmm\i. ^si,tz3m<D^m^=7-¥ 

tZo 

Co 1 1 7] ^^>-:f^>h<omm^9\-mizmi'^xm^ 

Ufc. 6-^^T?<0 4a(D«i:^!^ro^-H^*Licoi\r. c 
linfA^ofc. Lt^LtJ:i)<^. aOHBt?!*, DSS^fflL^T 

saa)«i#A<«L<fi»-efeofc(ioo%icifiix). mm 

o>osssiii3 7-'y:x'f fc^t.<. sse 

[0 118] C(DW3Ea)7 BB, 28aBfccfct/90BBa) 
ASf*^J:t;Bgf<0-t4^-e^^<D2E<Dl^)^A^ 

^^Blyffl^-eL^5fl^l9^. 2 cmx4 cmo-^ 



[01 19] ZO-flyZf'y^hi-^tiS.mOimi^^. C 
<7>JElSa>4o<7)fto)^-tt^ti.ici ea)iii^i&fflLxT. 3 
cmx5 cina);^M<0«lce>j±.toLfco ia2lc*-rJ:5 

I ing) ^ SL^fc, ^lyT.ha-^m (Instron) ^SgftiJ^a) 
Model 4202$ffifflUT. CCD'f i/X h □ >StS6«0D HI 
<D^/^>:^lc, c (c+iictt, jKJSBirt-*<(* 

^> h^Sjyf»<a)lcjg^S'5:«ttfl<)'Ef^J*l!SUfc. >f 
>:^7>h*<, tt»j!i^e.ai*T.Ttt«**t«*-c. coo 
y*$«l#LTt^*^5>:^^. wa)-f>xhP>Ke 

«1?5lo5iofc<, 7BB, 28BBi3<fet;90BBO4aa> 
Sg1gLfcfii:^!ta<!:, .«7Kt4SS^^J(SE-PE6 : SG-PEG) ©C^ 
[0120] Slt6«3 



(18) ^ 1#BBSP9-24975 1 



y>(Zyderin(Sfi^i8j^) I zj^—y^, 35 
mg/mlOa^— : (tetlagen Corporation (Palo A 
Ito, CA)A^C>A#)^, i?X'i7i>>-(' 5v;;UX'<L'— h 
(DSS). ^■&«6Wl=jS14<bLfcSE-PEG(n=2. Illnl4380 
0). *fcttDSSi:-W«EMICiStt<kLfcSE-PE6(D50: 50 
(Mit)t<D;1^ite$ffllxT. ai«ILfco Zyderma^- 
'y>5.0y^A^#:&-r«.5 cc;^ttS|(Df*J#!^i&, 15 m 
gWDSS, 15ing<DSE-PEG*fcl*15 inga)DSS/SE-PE6S^*a 

[0121] ±xa>mmmit^mi&^vmmLtz. z<d 

DSS/SE-PEG;l^!^tt, DSSteJ:l^SE-PEGa)€-7. 5 mg^S 

2@a>gg«»j*;i^-r-5cticj:y. s«o>-r<^i=. 



•y ^fflLN, 2^i<D^^s^||PB1-c^^^40~50IH)a>/<x 

LT37°C-efc J:-5-16^ra-f lyd^a.^— ^ Lfc. 

[0 12 3] ±SBa)<fe5»caisiLfcSi«=i'5-'y:/«js 

aiS (DSC) ^fflL^TSfl5 Lfc. #«i*^0>'^f;i/5^Stt. 
■< h P >S?5t6SSSI«(7)Model 4202$ffiffl LTaJS 

DSCi3J:l/-y;U^ffi<OieS*. mT<7>a5ic^*-r-6, 

[0 12 4] 
[ftS] 



[0122] Z<D§^mMtS^lS=l=y—^:ylt. =KX h 



DSS 



SE-PEG 



DSS/SE-PEG 



DSCfO Cn 
74.3 



S9.5 



53 - 65* 
65 - 80** 



54.1 
40.5 
45.0 
413 

51.1 

59.4 
56.4 
56.2 
58.7 
62.4 

28.1 
43.9 
44.2 
50.3 
42.3 



46.5 



58.6 



41.7 
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